Developmental and mature expression of full-length and truncated TrkB receptors in the rat forebrain.
The neurotrophins brain-derived neurotrophic factor (BDNF) and NT-4/5 exert their trophic effects on the nervous system via signaling through trkB receptors. These receptors occur as splice variants of the trkB gene that encodes a full-length receptor containing the signal transducing tyrosine kinase domain as well as truncated forms lacking this domain. Because the importance of the trkB isoforms for development and maturation of the nervous system is unknown, we have examined the expression of trkB receptor isoforms during development of the rat forebrain using 1) a sensitive ribonuclease protection assay to distinguish full-length and truncated trkB transcripts, 2) western blot analysis to characterize developmental changes in trkB proteins, and 3) immunohistochemistry to determine the cellular localization of trkB receptors. In the rat forebrain, adult mRNA levels for full-length trkB are reached by birth, whereas truncated trkB message does not peak until postnatal days 10-15. Western blot analysis indicates that full-length trkB protein is the major form during early development, whereas truncated trkB protein predominates in all forebrain regions of late postnatal and adult rats. These data also suggest that the glycosylation state of these receptors changes during postnatal maturation. TrkB immunoreactivity is present predominately within neurons, where it is localized to axons, cell soma, and dendrites. Strong dendritic immunostaining is particularly evident in certain neuronal populations, such as pyramidal neurons in the hippocampus and in layer V of the neocortex. The dendritic localization of trkB receptors supports the hypothesis that dendrites, as well as axons, are important sites for neurotrophin actions in the central nervous system.